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In the title compound, C 16 H 14 N 2 0 4 , the dihedral angle 
between the aromatic rings is 12.45 (6)°. The central 
C(=0)— N— N=C bridge is roughly planar (r.m.s. deviation 
= 0.0346 A) and makes dihedral angles of 13.01 (7) and 
0.56 (7)° with the attached phenyl and benzene rings, 
respectively. The acetic acid unit (r.m.s. deviation = 
0.0066 A) is twisted from its attached benzene ring [dihedral 
angle = 19.48 (6)°]. In the crystal, molecules are linked by O — 
H- ■ (0,N), N-H- ■ O and C-H- ■ O hydrogen bonds into 
sheets lying parallel to the be plane. A weak aromatic tt-tt 
stacking interaction is also observed [centroid-centroid 
distance = 3.7330 (7) A]. 

Related literature 

For background to the biological activity of hydrazones, see: 
Abdel-Aziz & Mekawey (2009). For a related structure, see: 
Rassem et al. (2012). For further synthetic details, see: Desai et 
al. (2000). For the stability of the temperature controller used 
in the data collection, see: Cosier & Glazer (1986). 




Experimental 

Crystal data 

C 16 H 14 N 2 0 4 
M, = 298.29 
Monoclinic, P2i/c 
a = 12.2173 (7) A 
b = 7.8523 (5) A 
c = 15.6025 (9) A 
/3 = 108.577 (1)° 

Data collection 

Bruker APEX DUO CCD 
diffractometer 

Absorption correction: multi-scan 
{SADABS; Bruker, 2009) 
T mi „ = 0.969, r max = 0.986 

Refinement 

R[F 2 > 2a(F 2 )] = 0.040 

wR(F 2 ) = Q.UA 

S = 1.07 

4122 reflections 

203 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 1418.82 (15) A J 
Z = 4 

Mo Ka radiation 
li = 0.10 mm~' 
T = 100 K 

0.32 x 0.21 x 0.14 mm 



14301 measured reflections 
4122 independent reflections 
3463 reflections with / > 2o(I) 
R iM = 0.024 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.42 e A~ 3 

Ap mi „ = -0.25 e A~ 3 



D-H-A 




D-H 


H-A 


D-A 


D-H. - A 


03-H103- 


■or 


0.88 


1.99 


2.7194 (14) 


139 


03-H103- 


■N2' 


0.88 


2.30 


3.0464 (12) 


142 


N1-H1M- 


■04" 


0.925 (f7) 


2.009 (16) 


2.9131 (13) 


165.4 (16) 


C5-H5/1- ■ 


04" 


0.93 


2.55 


3.4058 (16) 


153 


C11-H1L4 


■ Ol 1 " 


0.93 


2.51 


3.3791 (13) 


155 


C15-H15/1 


■ Ol' v 


0.97 


2.59 


3.5434 (15) 


167 


Symmetry 


codes: 


(0 *, -y 




x + l,y |, 


-z - |; (iii) 


-x + l,y+l 


-z + k, 


(iv) -x + 1, -y+ 1,-z. 







Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6868). 
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2-{2-[(f)-(2-Benzoylhydrazin-1-ylidene)methyl]phenoxy}acetic acid 
Hoong-Kun Fun, Tze Shyang Chia, Ahmed M. Alafeefy and Hatem A. Abdel-Aziz 

Comment 

In continuation to our interest in the chemistry and biological activities of hydrazones (Abdel-Aziz et al, 2009), we now 
report herein the crystal structure of the title compound. 

The asymmetric unit of the title compound is shown in Fig. 1. The C1-C6 and C9-C14 benzene rings are slightly 
twisted from each other as indicated by the dihedral angle of 12.45 (6)°. The central C7(=01) — Nl — N2=C8 bridge is 
nearly planar [r.m.s. deviation = 0.0346 A], extended in a zigzag conformation and makes dihedral angles of 13.01 (7) 
and 0.56 (7)° with the C1-C6 and C9-C14 benzene rings, respectively. The acetic acid unit [C15/C 16/03/04; r.m.s. 
deviation = 0.0066 A] is twisted from its attached C9-C14 benzene ring with dihedral angle of 19.48 (6)°. Bond lengths 
and angles are comparable to those in a related structure (Rassem et al, 2012). 

In the crystal (Fig. 2), molecules are linked by 03— H103-01, 03— H103-N2, Nl— H1N1-04, C5— H5A-04, 
Cll — H11A—01 and C15 — H15A— 01 hydrogen bonds (Table 1) into two-dimensional networks parallel to be plane, n- 
n interaction is also observed with Cg\—Cgl distance of 3.7330 (7) A [symmentry operator = 1 - x,-y,-z], where Cgl and 
Cg2 are the centroids of C1-C6 and C9-C14 rings, respectively. 

Experimental 

The title compound was prepared by heating 2-(2-formylphenoxy)acetic acid with benzohydrazide in absolute ethanol for 
4 h (Desai et al. , 2000). Colourless blocks were obtained by slow evaporation from EtOH/DMF. 

Refinement 

The atoms H103 and H1N1 were located in a difference fourier map. Atom H103 was then fixed at its found location 
[03 — H103 = 0.8843 A] and refined using a riding model with Cis 0 (H) = 1.2£/ eq (0), whereas the atom H1N1 was refined 
freely [Nl — H1N1 = 0.924 (17) A]. The remaining H atoms were positioned geometrically [C — H = 0.93 and 0.97 A] 
and refined with £/ iS0 (H) = 1.2{7 eq (C). 

Computing details 

Data collection: APEX2 (Broker, 2009); cell refinement: SAINT (Broker, 2009); data reduction: SAINT (Broker, 2009); 
program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008 and PLATON (Spek, 2009). 
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Figure 2 

The crystal packing of the title compound. The dashed lines represent the hydrogen bonds. For clarity sake, hydrogen 
atoms not involved in hydrogen bonding have been omitted. 



Acta Cryst. (2012). E68, o2260-o2261 



sup-2 



supplementary materials 



2-{2-[(f)-(2-Benzoylhydrazin-1-ylidene)methyl]phenoxy}acetic acid 



Crystal data 

C 16 H 14 N 2 0 4 
M r = 298.29 
Monoclinic, Fl\lc 
Hall symbol: -P 2ybc 
a = 12.2173 (7) A 
b = 7.8523 (5) A 
c= 15.6025 (9) A 
^= 108.577 (1)° 
V= 1418.82(15) A 3 
Z = 4 

Data collection 

Broker APEX DUO CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and co scans 

Absorption correction: multi-scan 

(SADABS; Broker, 2009) 
T mm = 0.969, T max = 0.986 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > l^F 2 )] = 0.040 

wR(F 1 ) = 0.124 

5= 1.07 

4122 reflections 

203 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000) = 624 

D x = 1.396 Mgirr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 5671 reflections 

(9 = 2.8-30.1° 

fi = 0.10 mm- 1 

T= 100 K 

Block, colourless 

0.32 x 0.21 x 0.14 mm 



14301 measured reflections 
4122 independent reflections 
3463 reflections with / > 2a(T) 
R mt = 0.024 

drnax — 30.1°, d m i n = 2.8° 



A = -17-»16 

/fc=-n->io 

/= -22^22 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[a 2 (F a 2 ) + (0.0673P) 2 + 0.394P] 

where P = (F a 2 + 2F 2 )/3 
(A/a) max < 0.001 
Ay9 max = 0.42 e A" 3 
Ap mm = -0.25 e A" 3 



Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat 
(Cosier & Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o^F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



x y z U lS0 */U eq 

01 0.70132 (7) 0.06520(12) 0.21655 (5) 0.0260(2) 

02 0.35596 (7) 0.38508 (10) -0.16701 (5) 0.01834 (17) 
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1.3985 (15) 


C12 — C13 




1 1 O AC / 1 /I \ 

1.3895 (14) 


1 T T 1 A 

CI — H1A 


A AO AA 

0.930U 


pn irn » 

C12 — H12A 




A AT AA 

0.9300 


C2— C3 


1.3843 (19) 


C13— C14 




1.3916(14) 


C2 — H2A 


0.9300 


C13— H13A 




0.9300 


p ~> p < 

C3 — C4 


1 i on /i\ 

1.389 (2) 


Cl5 — C16 




1.5084 (14) 


C3 — H3A 


A AT A A 

0.9300 


/" ■> -1 ^ TT1 f * 

C15 — H15A 




A ATAA 

0.9700 


C4 — C5 


1.3956 (lo) 


f 1 f TT 1 CT5 

C15 — HI jd 




A ATAA 

0.9/00 


C4 — H4A 


A AO AA 

0.9300 








f 1 /I /~vO 1 c 

C 1 4 — Oi — C 1 5 


inn /o\ 

117.23 (8) 


/-iri f o TTO A 

C9 — Co — HoA 




1 OA 1 

120.1 


1 /~V"> TT1 A') 

C16 — 03 — H103 


1 AA A 

109.9 


P1 A PA p 1 /I 

C10 — C9 — C14 




1 1 O 1 /I /A\ 

118.14 (9) 


r~\ i-i XT1 \T1 

C7 — Nl — N2 


11/" AA ZO\ 

116.90 (8) 


1 A /^A /~i O 

C10 — C9 — C8 




1 n i a /a\ 

122.20 (9) 


\T1 TT1 \ T1 

C7 — Nl — HINl 


1 1 O / 1 /~\ \ 

121.8 (10) 


C14 — C9 — C8 




119.62 (8) 


XT'"! XT1 TT1XT1 

Nz — N 1 — H1N 1 


111 •-> / 1 /\\ 

121.3 (10) 


P1 1 fi] A PA 

Cll — C10 — C9 




ni ho /a\ 

121.42 (9) 


r~*o XTT XT1 

C8 — N2 — Nl 


115.68 (8) 


pi 1 1 A TT1AA 

Cll — C10 — H10A 




1 1 A O 

119.3 


C2 — CI — C6 


120.16 (ll) 


C9 — CIO — HI OA 




119.3 


p /-» f ■* \ T T 1 A 

C2 — CI — HI A 


H9.9 


C10 — Cll — C12 




1 1 a ia / r» \ 

119.29 (9) 


C • s p i TT 1 A 

Co — CI — HI A 


1 1 A A 

119.9 


fiA pi i TT11A 

C10 — Cll — H11A 




1 OA A 

120.4 


f~*i /'""> p 1 

C3 — C2 — CI 


1 1 A O O 

120.23 (11) 


p | ^) P 1 1 TT1 1 A 

C12 — Cll — H11A 




1 OA /I 

120.4 


C3 — C2 — H2A 


119.9 


p 1 1 p 1 1 p -i i 
C13 — C12 — Cll 




1 1A TA /1 A\ 

120.79 (10) 


C 1 — Cz — HzA 


1 1 A A 

119.9 


pn /~< 1 o tt 1 o a 
C13 — Clz — HlzA 




1 1 a a 
119.6 


C2— C3— C4 


119.72(11) 


Cll— C12— H12A 




119.6 


C2— C3— H3A 


120.1 


C12— C13— C14 




119.41 (9) 


C4 — C3 — H3A 


120.1 


C12— C13— H13A 




120.3 


C3— C4— C5 


120.67(12) 


C14— C13— H13A 




120.3 


C3— C4— H4A 


119.7 


02— CI 4— C13 




123.35 (9) 
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C5— C4— H4A 
C6— C5— C4 
C6— C5— H5A 
C4— C5— H5A 
C5— C6— CI 
C5— C6— C7 
CI— C6— C7 
01— CI— Nl 
01— CI— C6 
Nl— CI— C6 
N2— C8— C9 
N2— C8— H8A 



119.7 

119.43 (11) 

120.3 

120.3 

119.78 (10) 
123.97 (9) 
116.22 (9) 
121.36(9) 
120.86 (9) 
117.77 (9) 
119.75 (8) 
120.1 



02— CI 4— C9 
CI 3— CI 4— C9 
02— CI 5— C16 
02— CI 5— HI 5 A 
C16— C15— H15A 

02— C15— H15B 
C16— C15— H15B 
H15A— C15— H15B 
04— CI 6— 03 
04— CI 6— C15 

03— CI 6— CI 5 



115.76 (9) 
120.88 (9) 
110.21 (9) 
109.6 
109.6 
109.6 
109.6 
108.1 

126.30 (10) 
119.63 (11) 
114.03 (9) 



C7— Nl— N2— C8 
C6— CI— C2— C3 
CI— C2— C3— C4 
C2— C3— C4— C5 
C3— C4— C5— C6 
C4— C5— C6— CI 
C4— C5— C6— C7 
C2— CI— C6— C5 
C2— CI— C6— C7 
N2— Nl— C7— 01 
N2— Nl— C7— C6 
C5— C6— C7— 01 
CI— C6— C7— 01 
C5— C6— C7— Nl 
CI— C6— C7— Nl 
Nl— N2— C8— C9 
N2— C8— C9— CIO 



172.93 (9) 
1.17(17) 
-1.25 (19) 
0.4 (2) 
0.59(19) 
-0.67 (17) 
177.28 (11) 
-0.20(16) 
-178.31 (10) 
1.68 (15) 
-177.63 (8) 
-165.87 (11) 
12.14(15) 
13.44(16) 
-168.54 (9) 
-179.66 (8) 
5.46(15) 



N2— C8— C9— C14 
CI 4— C9— CIO— Cll 
C8— C9— CIO— Cll 
C9— CIO— Cll— C12 
CIO— Cll— C12— C13 
Cll— C12— C13— C14 
CI 5— 02— C14— C13 
CI 5— 02— C14— C9 
CI 2— CI 3— CI 4— 02 
CI 2— CI 3— CI 4— C9 
CIO— C9— CI 4— 02 
C8— C9— CI 4— 02 
CIO— C9— CI 4— C13 
C8— C9— CI 4— C13 
CI 4— 02— CI 5— C16 
02— CI 5— CI 6— 04 
02— CI 5— CI 6— 03 



-176.62 (9) 
1.25 (16) 
179.21 (10) 
0.95 (17) 
-1.72(18) 
0.25 (17) 
20.08 (14) 
-160.56(9) 
-178.65 (10) 
2.02(16) 
177.88 (9) 
-0.13(14) 
-2.74 (15) 
179.25 (9) 
157.84 (9) 
169.40(10) 
-12.74(13) 



Hydrogen-bond geometry (A, °) 



D—R-A 


D—R 


R-A 


D-A 


D—R-A 


03— H103-01' 


0.88 


1.99 


2.7194(14) 


139 


03— HI 03- N2 1 


0.88 


2.30 


3.0464 (12) 


142 


Nl— HlM-04 a 


0.925 (17) 


2.009(16) 


2.9131 (13) 


165.4(16) 


C5— H5^-04" 


0.93 


2.55 


3.4058 (16) 


153 


Cll— H1L4 -01* 


0.93 


2.51 


3.3791 (13) 


155 


C15— H15^-01 IV 


0.97 


2.59 


3.5434(15) 


167 


Symmetry codes: (i) x, -y+l/2, z-1/2; (ii) -x+l,y-l/2, 


-z-l/2; (iii)-x+l, y+l/2, 


-z+l/2; (iv)-x+l, 


-y+\,-z. 
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